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D Feeding treated straw
(Harrison method) to
sheep.

Supplementary f eeclsfor sheep
By J.B. Rowe, Research Officer, Sheep and Wool Branch

In Western Australia most farmers feed sheep
supplements when paddock feed consists
mainly of low quality cereal stubble and dry
grass which cannot satisfy the nutrient .
requirements of young animals or ewes in late
pregnancy or lactation.
The objective of supplementary feeding is to
ensure that sheep eat as much dry paddock
feed as possible, yet get enough better quality
supplementary feed for maintenance or
growth. Supplementary feeds can also provide
other nutrients which will improve the
efficiency of feed use. These objectives must
always be considered in the light of the actual
feeds available and their prices.
Choice of feedstuffs
The main feedstuffs available to farmers
include lick-blocks, cereal grains (oats, barley,
wheat), lupin seed, cereal and meadow hay
and cereal straw, which may be treated to
improve its quality. The relative advantages
and problems associated with each of these
feedstuffs are discussed in this article.
Lick-blocks
Most lick-blocks are designed to provide a
source of urea and minerals for animals
grazing low-protein pastures to maintain
adequate rumen ammonia concentrations for
microbial activity.
In Western Australia, the gains in liveweight
of animals grazing cereal stubbles and
supplemented with lick-blocks have bee_n .
extremely variable. In a review of 13 tnals m
this State, Department of Agnculture sheep
and wool research officer H. E. Fels
(unpublished) found positive respons~s to
lick-blocks in only three mstances. Tnals at
Wongan Hills Research Station have shown
that in average years where there is some
summer rain, sheep feeding from blocks on
stubble lost weight less rapidly than those
without supplement, whereas sheep given
lupins actually gained weight (Table 1 ).
Lick-blocks are convenient to use, easy to
handle and only need to be fed out every two
100

to three weeks, but the relatively high price
for the actual nutrients contained in the
blocks makes them an expensive form of
supplementary feed. In the Wongan Hills
trials about two grams of supplement (for
both blocks and lupins) produced a one gram
change in liveweight.
Cereal grains
Cereal grains are the most widely available
form of supplementary feed and are normally
cheaper ($/tonne) than blocks and lupins.
They are also easy to handle and store.
However cereal grains contain high levels of
starch. They must be carefully introduced to
stock and fed out at least twice a week to
avoid grain poisoning.
J. G. Mulholland et al. (1976) clearly showed
that feeding starch (as in cereal grains) with
straw-based diets decreased the digestibility
of cellulose (fibre) by up to half. Animals fed
straw alone changed weight over the first six
weeks of feeding at similar rates to animals
fed straw supplemented with wheat starch
making up 40 per cent of the total diet.
Self-feeders can be used to provide an even,
continuous supply of grain to animals. For
economic levels of grain to be eaten,
additives must be used to restrict intake by
sheep. Work by Mr Paisley Kerr, a farmer in
the Darkan area of Western Australia, has
shown that limestone mixed with barley to
provide 30 per cent of the total diet
successfully restricts intake of barley to about
200 g per head per day. These mixtures of
barley and limestone fed to pregnant ewes
over summer and autumn have maintained
their condition.
There appear to be several technical.
problems in mixmg the limestone with the
barley. The dry matter ~ontent of the
limestone must be relatively low and
constant for easy mixing, otherwise the
limestone can solidify inside storage tanks
and hoppers and requires considerable labour
and effort to remove. Caking also occurs
around the edges of self-feeders themselves
and they need to be cleaned at least twice a

week. These problems should be considered,
together with the additional cost of the
feeding and mixing equipment.
Lupins
Lupin seed is normally much more expensive
per tonne than cereal grains, but as our
understanding of its value as a feed
supplement improves, it appears that even at
the higher price, buying in lupins may be
economically worthwhile.
The seed contains little starch and therefore
does not cause acidosis. For this reason it
does not need to be fed out twice a week.
Trials at Wongan Hills have indicated that
when lupin seed is spread on the ground at
intervals of up to four weeks, the animals
perform as well as those receiving the same
quantity of lupin seed twice a week (Figure 1
and Table 2). Although this initial work was
carried out with weaners, more recent studies
by Department of Agriculture veterinarian P.
Morcombe at Wongan Hills have shown that
pregnant and lactating ewes can be fed lupins
every two weeks without reducing ewe or
lamb production.

Table 1. Intake of feed supplements
stubble at Wongan Hills.

and liveweight change of weaners grazing wheat

---

Supplement
intake
(g/head/day)

Liveweight
change
(kg/head)

Supplement
cost*
(¢/head/day)

Control (no feed supplement)
ICI Ultrapro 30®
Rumevite®
sheep and cattle block

0
100

-1.68
-0.32

0
6.5

32

-0.61

1.5

Lupins (fed twice per week)
ICI Ultrapro 30®
Rumevite®
sheep and cattle block

200
129

+ 1.89
-0.36

3.0
8.4

62

-0.72

3.0

Trial
period

Feed supplement

24/2/84
to
30/3/84

30/3/84
to
14/5/84

programme

*Based on the retail price of feed blocks at time of trial and assumes lupins at $150
per tonne.

30

= twice weekly
-

=everyfourweeks

28

Comparison of lupins, oats and barley
In a recent trial at Wongan Hills by adviser
G. Brown, weaners grazing wheat stubble
were supplemented with barley, oats or
lupins at levels ranging from 150 to
750 g/head/day. Weaners were introduced
gradually to the grains from 22 January,
1986, and were fed twice weekly on their
ration from 7 February to the beginning of
May.
Preliminary results of the efficiency with
which each grain was used for liveweight
change are summarised in Table 3. The
results are shown over three periods: the first
six weeks of feeding; the second nine weeks
and over the whole period. In this trial, over
a relatively short feeding period (about six
weeks), nearly ten grams of barley were
needed per gram of liveweight change
compared with about four grams when lupins
were fed. Sheep used lupins 40 per cent more
efficiently than oats over the whole period of
the trial.
Together with the findings of Mulholland et
al. ( 1976) discussed previously, these results
of the 1986 trial at Wongan Hills underline
the problems of using barley as a supplement
over relatively short periods of feeding. It
appears that at least six weeks of feeding
high-starch grains such as wheat or barley is
required before these supplements are used
efficiently by animals grazing low-quality
roughages.
The quality of oats can vary, depending on
where they are grown, and this could
significantly influence animal performance.
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D Oats are a popular
feed grain, but of variable
quality.

Figure I. Change in liveweight with time of weaners
grazing wheat stubble and supplemented with 150 g
lupins/head/day given twice weekly or every four
weeks. (Arrows show feeding days.)

Table 2. Intake of lupin seed supplement
wheat stubble at Wongan Hills.
Trial
period

and Iiveweight change of weaners grazing

Feed supplement programme

Supplement
intake
(g/head/day)

Liveweight
change
(kg/head)

7/2/85
to
21/3/85

Control
Lupins
Lupins
Lupins

(no
(fed
(fed
(fed

feed supplement)
twice per week)
once per week)
once every four weeks)

0
150
150
150

-3.32
0
+0.08
-0.23

21 /3/85
to
18/4/85

Lupins
Lupins
Lupins
Lupins

(fed
(fed
(fed
(fed

once
twice
once
once

250
150
150
150

+3.33
-0.64
-1.29
-1.31

101

per week)
per week)
per week)
every four weeks)

50

+ Lupins

The effect of the supplement on the value of
the wool grown must also be considered. As
lupins supply protein as well as energy, the
comparative values of these supplements will
have to be reappraised in the light of the
wool production data yet to come from the
W ongan Hills trial.
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Treated straw
An alternative to feeding grain supplements
or blocks is to treat low quality cereal
stubbles to improve their digestibility. This
involves the cost of harvesting, baling and
carting in addition to the treatment process.
Feeding out treated straw also involves
moving large volumes and weights of
feedstuff to provide a complete ration. The
major advantages of this strategy are that the
raw material (cereal straw) is cheap and that
the confinement of sheep for feed-lotting
allows better pasture establishment in early
autumn.
Two treatment methods have been
investigated in this State.
Alkalage
Alkalage is produced by treating straw with
sodium hydroxide to increase its digestibility.
This process was developed at the University
of Sydney in conjunction with the NSW
Department of Agriculture. Straw is heaped
together or prepared in a silage pit for
treatment, and mineral mixtures are also
added. This process has consistently
improved straw digestibility and when fed to
cattle the treated straw has given better
liveweight gain than untreated material.
However, when alkalage has been fed to
sheep, growth has been more variable.
Urea
The second method is to treat straw with
urea, a principle which has been used widely
throughout the world. In Western Australia,
it has been further developed by Mr Peter
Harrison, a farmer from Kojonup. Mr
Harrison sprays big round bales of straw with
a mixture of urea, a soluble carbohydrate and
a mineral mixture. He has reported good
results with lot-fed sheep.
In a trial by sheep and wool research officer
E. Aitchison et al. (1986) digestibility of the
straw increased only when the bales were
covered and sealed after treatment. However,
despite its increased digestibility after
treatment, performance of sheep fed the
treated straw was significantly below that
achieved when untreated straw was
supplemented with 250g of lupin seed per
head per day (Figure 2). In subsequent trials
using higher levels of urea it was possible to
increase the digestibility of the straw still
further, however this did not improve animal
performance as effectively as lupins.
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Figure 2. Urea treatment
or lupin supplementation
of straw fed to mature
ewes.

Table 3. The conversion of feed supplement to
Iiveweight (g feed/g liveweight change) in weaners
grazing wheat stubble (Brown, Ferguson and Rowe,
unpublished).
Period

Barley

Grain supplement
Lupins
Oats

Weeks 1-6
22/1 to 6/3

9.8

5.2

3.9

Weeks 6-15
6/3 to 7/5

4.9

5.9

4.0

Whole trial
22/1 to 7/5

6.4

6.1

4.4

Further work is needed to evaluate the
potential of this method of straw treatment
for cattle feeding.
Conclusions
Lupin seed appears to be the most suitable
supplement, but its use is restricted. Lupins
are not yet grown successfully in the higher
rainfall areas of the State and many farmers
in these areas are reluctant to import them.
Importing feed also adds to the risk of
introducing weed seeds, particularly turnip
and doublegee. Farmers who grow their own
oats and barley prefer not to enter into the
expense of transport and double handling to
buy in lupins instead.
For the Department of Agriculture to refine
its recommendations on quantities and types
of supplements to be used, further
comparative feeding trials under a wider
range of conditions are needed to
complement the results of these trials at
Wongan Hills. The types and amounts of
supplementary feed used will vary according
to the paddock feed available, the condition
of the animals and the objectives of the
farmer. The responses in liveweight and wool
growth to different quantities and different
types of supplements under similar grazing
systems will provide guidelines for farmers to
determine management practices.

